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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of light-emitting element capable of efficiently 
cutting with high precision a wafer comprising a Ill-V 
compound semiconductor layer, as well as a 
light-emitting diode, and a semiconductor laser element. 

SOLUTION: A wafer 2 has an n-type semiconductor layer 
17a and a p-type semiconductor layer 17b made from Ill-V 
compound semiconductor laminated on the surface 3 of a 
substrate 1, A laser beam L is radiated with a 
converging point P set inside the substrate 1 for 
forming a modification region 7 by multiphoton 
absorption. A cutting start region is fomned inside a 
laser beam incident surface of the substrate 1, at a 
prescribed distance from the incident surface, along a 
planned cutting line 5 for cutting the wafer into chips, 
with the modification region 7, and the wafer 2 is cut 
along the cutting start region. 
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10 ^^j$ftij»gr>i 2 7 ■t-^' 1 2 9 1 ^«x.^o tftft 

•^-^'^laifPl 2 5(±. «m-r'-5'4r^(CLTtS^ffl* 

?]il 1 7T-|&iLyL-pril7fe<7).*,*^'!7i^N2 0S®4± 

5'«r*lCL-C;^-f--vftlJi«gpi 1 5^^~ZttX7^->=- 1 1 

3 immpm-ti ztizxn. m^<r>m.<^.*^'^ ^ '^ 2 

<o*®4U'&o ioni-^o ioT, iSft-r- ^^aSP 

1 2 5(±:t- b 7 + -*XJ-^ y h h LTltHgi-;&o t 

*ffi4Ojj£:*:®ft^(0iiftT'-i'^a»:i-^o -oiBft 

^aSTi^^'^ix, ^-5' 1 2 9 lciiibix^,o wtvicit), 
1 2 9 {cK:±®ft^75^~*7f;?n^o 

[0 0 5 1 1 ^frftimsp 1 2 7 xi^-i/mmu 1 

1 5 75^t><7)T'-J', i^WiT-'-i'fSMUl 2 5 75>f><01ift 
riSSlJiafflSl 0 2. il^ffl7lc?iil 1 7St;'X7^-vSlJ»S|5 

1 1 dii&mi-^ztizx'o . tfi)ox^«i 0 0^ 
i^'Srmm-tho ioT. ^#sij^si5i 2 7(±n>ea.- 

^jLj^-y h i: Lxmmiri,o 
30 [0 0 5 21 'kiz^ ±mLfzu—^fmj::^m'^vi'--^f 

^mijmiz'o\,>xtsLm-rio mi 5 a. ^^mfm^z^^ 
■f-^^^mx-hho ttz. mi 6t±. mi sic^^^/--^/ 

jL^^2<r)W-MmX'$)i>o ttz. Ell 7(±. Ill 6{c^$ 

ixtz t7 2 m\ -VI mmRt>y\ 1 -vi 1 mm^m-rt&iz 
mxki,o ^mmfmxii. ^itm^ttx^^r^ t 

- h'^mikiri>ifmi,z-o\.^xm.m-rh. 

[0 0 5 31 111 5-111 7^#BB-r^i:. ■^i/^2 

h (J.:jit roFj t^^o) 1 g^r^trv^^o ***feff^ 

*^l<7?SM3±nm«$ti.7l:||l*mM^»#:« 
T-*^ nai#*^^S 1 7 a nM¥^#^ 1 7 a±lC 
«S ^ tt;:: IS 2 SmS#^^*:e -C* ^ p ffl^^flcIS 1 7 
bi:5rftx.r«/^^o nffli}i*#:e 1 7 aJtOfpffl#^##: 
^1 7l3l±, 0l|x.lfG a N^tt'coill- V;^ft-g-%#^^ 

tnm^^i^mi 7 aSt>*pM#»^*:« 1 7bUiJ(t-& 

50 fkf^,i:m'-tzti)^mmt^j:i><7)x\ mLi<r>m$ii5 
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0//m-200;um, L < li 5 0 /u m - I 5 0 fi m 
X'^i.o tfc. nffl#»ffJg 1 7 aSO>'pS^#«:« 1 

[0054] tfz. mi 6 5:#P.S-t .5) t . 't' :n /^ 2 tC(± 

***feff^,#.t?(±. «>if^;c7 -f > 5 <±o F 1 9 <7>ft#:^ 
i^(;¥ff^-:^fS]t , OFi 9 {;Sit't:^ifi]i: iz-g-n^'n 
ffimiS^^nrv^^o frjiL/L-J; T CI. ofi9 

(i. ■»^7T'l'T7>^fb^-l.**5lcO (1 1 2 0) n (A 

ffi) M^^ii (110 0) m (Mffi) 

[0 0 5 5] mi sRi/mi 9(±> ^mtmmA-i^^^ 

i>o tfz. 112 0-0 2 3(i. l&**T-coi8ig:^i£SrUi 

[0 0 5 6] HI simm-r^t. t-t\ ^ j-'^2<nmi 

•ra 3 «:liS-5> (SI, 1212 0) » al^X>'^•> K7"-7°2 

[0 0 5 7] M^^T, Hie {C^$n;t^if^^7 ^ > 
5 tC?&oT'!7i/N2 0pS#ii#S 1 7 b1l!|cOW$:J^ y 

tCJ: f). it 2 5 ?rfMi-^ (S3, H2 

1 ) o «2 ^(Tim^iiK ^m.^M'^m 1 7 b 

■h-h nm^m/^M 1 7 a.<75iitf f T-<7)}3S$ -9 V~ 

«2 5«:B*-t*o i/i, «2 5<^i|li?r. pa!4^ii#:e 

1 7 b 75^p;Ta<Of^;|^;-+-Si: J: t izfm-t^ t t i> 
tc, •i'aL/N2 y 7-«(C53-SiL/L-f^<0«2 5 <75J^®± 
i-nM^^mi^m 1 7 a tfl;^fitllc«M:^it^mffi^t5:tt 

- * Alftffi t L T 1 rtSP-^ 1^ - -ff Tfe S: BBtti- ^ 
It2 5<ojgM**fflv»i:. i^— <f7t3i*;^iBlciJv^Tt^ 

[0 0 5 8] Ji y-^ > jL-y h J. -y ^ 

>i!^at>'K^-<J^-7^>-i'*7>-'*)^7ii^ 312 5?:ffM-r-2> 

'f:^->Ji y^>^ (RIE) , Sfc-lt-f :t Vlf-AJr-y 
(RIB) , >; >^^^7>**4o ^fw, « 

2 5«:?l^fi!c-r-&|^(C{i, ^y^>y^mizi,m^l£yiy 
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[0 0 5 9] Mv>T, ■^7J:/^2 0al«l <OI*lSPi-, g|2 
5 tc?&c T^ife.*«J*?:f^)jS:i- ^ ( S 5 , H 2 2 ) „ 

-t4't)*>, 312 5(7)JgM*l---f7fe7vttMi: LTnM* 
iif*:^ 1 7 ai^i- LXm^ 1 <r> l*lSr>«0*7t * P b - 

[0060] C^T-, H19(±, H14 \--7fi^ixfzV- 
10 -tfSQX^Sl 0 0 ^:fflv^-C'5J^/^2 U©Bf^*^«c?:?K 

ff^.t^.(Cj3W»T, •^^i^^2(±, P--9-'SdX^S1 0 OO^ 
B^10 7H, 't7i^\2(7)pl!4s-^ft:^ I 7 bffl<7)®7!|5' 
^Tfcffll'^X'l 0 5 tn^i-:hX 0 tcieS^tL^o -t^ 
l-— )f7tL(±, '^7j^/N2<OpM4i##:g 1 7 bffllj 

[0 0 6 1 ] H 1 4 sy^'H 1 9 ^#BBi-^ t , t -r, * 

+S1 SO' nM^^'ft:^ 1 7 a co^fe'lSJIXilf'tt^HTi^ 

20 r, *«1 St>'nS#^#S 1 7 a H*=f LTjfW^^Sft 

mi 0 1 'km'm.-t^b (S 1 0 1) o 4i=\ Z(D]^-'^it 
Lit'^ jL/s2<r)pm.^T^Wm 1 7 hmii-hm^^ixhZ 
tt^jt^htztb. •>i>'^2<OSEM2 1 IC'plJx.lfJi^liO^ 

ffi^75^l5:it i-ix^^i,m^xi)^xi> , If Joxoi* 

[0 0 6 2] m^^x. muiRzfnm^mi^m 1 7 ao 
*ts, Rrrm^m^i^mtx. '>i/N2oziii 
:^|6]<7)^i!»i^r?fc^i-* (5 10 3) o ztm. m2 5 

'^1ti.<r>m±^,'P -^^mt L^w'!7i/N2<7)ztt:^[p]<7)S 

i!l*T-*^o ^<0^»fi{±^#:SlJ»a51 2 7lzAt;$tL 

[0 0 6 3] •> J:.^^2 ^-•^f*PX^ft 1 0 O'Ottg^ 
1 0 7lC'!7i>'N2<Oft®4 35?*7tfflU>Xl 0 51IiJi:*+ 
iSJi-* J:o«feg1-*o -?-LT> a^fflTfeill 1 7;4»e,pr 

tl7fc^rl&±$-it-T'^ j^/n2C0^®4 5:HBW1--S (SIO 
5) o BB^^tL/^rf i/^2 t;iJJt-l)*2 5(OJgM^^ft 
40 «^-l 2 1 tcj: i9»ft-r^o i6ft*^-l 2 1 {CJ: 

stLfjiR^T'-?(ite«T'-5'^aLSSisi 2 5f;iiit>tL 

-2.0 -<7)}SftT'-^'{C*o'v^TJif^T'-5'ia31SrPl 2 5 
l±, il^fflTfe^i^l 1 7c7)nTtl7fc<Ott,a;,5?.>i/N2<7)3t2 
5 <^;g®(zjiM-r -i> <t -7 >t,».*7'- 5^ ( S 1 

0 7) o 

[0 0 6 41 Z<nmAr--- if ItXT'-'JUmU 1 1 5 IC 
iigibtl^o Xx-vSlJffl)gBl 1 5(±, ^(Om^.r'- 9 i 
LTZi6;^7--v 1 1 3 S:Ztt:^|p]<O^K$-tir^ 
(S 1 0 9) o CtltZJ: a^ffl^feJSl 1 7<7)or^5t 
50 O».,6:*«>:7iyN2<0«2 SOJSSUtta-r^o J& 
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1 2 gtcjiibn. zixr-in^e-'H' i 2 sitiS 

[0 0 6 5] ^i^mmUl 2 7 (C(i^*!>Xf--y-/S 1 0 

JSB3j^<b^^Sftr*3ffl|t i>& J: 0 ic, Zttx-r-vl 1 
3 ICJ: "9 't7i>'^2 «rZil:^|pJtc^||l$-ti-^ (Sll 

1) o 

[0 0 6 6]Mv>T. U-HfTlc;?!^ 1 0 1 ^^'-b U-'TTfeL 
BB#t1-.5)o i---f*L<7)*7fe*p(±^^l(7)|*igr>(::&S 

«^v»ieHl-A*fLT. «2 5<7)ft^:^|fi]i:i5Mi-'&:^|S] 
wa:e««7<7)i|@«:. jS2 5<7>aM::^r|6]Oi|ISJ: fj 

i::Atti"'i)7t: «2 5 <7)jgMlciitt-?> b--)f7tL 

(ommm. «2 5<oiis. st>'**gir«9SP«o***p<;5ffi 

[0 0 6 7] av^T, «2 5 tCfdO J: O (CXttXf-v 

1 0 9^YttX7^-v 1 1 1 i^m^'^X. m2 5U?& 
T i o (-a:«fflit7 ^1ti&ff^fiS:i--5.;5\ *^vM±jt2 5 

<r>m^ijm^z^mLxmf&L. wm^fi^^^ > 5izj&o 
wmm<^Mm.^mmi<^[Hmzmm-ri> (s 1 1 s) o 
[0 0 6 8] z.zx\ wv^mi 8 i^m-f^ '^^^.^s 

«{C?&oT'^7x/n2 4r«|feO-?^ y TlC^JBf-t-S (S7. 

112 3 ) o •t'i*?*), J^+X^N'> K-r- V2 3 ^r-^ 

2 CO*® 2 1 bWii:ti:->3^\,zW[f-rz.t\zx^ . 

mm^f\-i>o Z(Dt^. -<fe«|{Cna#^f*:Ji 1 7 a(± 

n a.tmm'^ix^o z(r>i.o\<zi.x'^ ^f^2i)mm'^ 
tL, imL<r>^y-fmz^^^ixho ctLT, officii 

7 aSO'pS#-^f*:ei 7 b i:<OH|lc p n^g-^-^r 
K3 1 ;«5"f^fiK?it^o ^:Jb\ l&Tfey 

K3 1 H^oT</>^^2 5<7))g®tC(±. ■^■^(CKd 
M-XnU^m^mi 7 a(Ci;^fi«)tc«^;?ii^mffi*K 

[0 0 6 9] ]::X±.mmLtzi. n ic, **i&ff^,^tC'^-S,l§ 

1 0(*ia5U^5t^iai|X t -7 ai^tc J: 1) tt^ 
5fcK«1^7T'^>or, ^Bf^^^'f >5Hj&ofj«JBfie 
Sr?Kgc-r 4 w t i)^X § , I6« 1 *^Bfje.#.«Stti(- 
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76 

o T it Kfi^/J ^ ? ^ -C#J o r « ffif -r -2. C t # <i, o 

"bt--?) nm^mtm l 7 a <)WBffi^^7Y >llfdoTlir) 

1 7 a ^; t'co 1 1 1 - V^Jt6-!t^#»#;^ 
[0 0 7 0] ttc^ jL/s^m^-t^mz^'l^-VV^ 

<v ^±m=f-imm-ti>tzib<7yiS.ma-^^W,i.^Xi 

^ o 

[0 0 7 1 ] :^^mMm\Z'^.i>Mill=Jr<Dnm:fj 

mi^mi 7 hi,zm2 bifm-r^zt^mtLyi^,, z<d 

20 m^Hm^zS-ixit. t7i^^2*«JifL-C?fM$i^*l|^ 
V^-^- K3 1 <OnM4^S#e 1 7 a C^M^Klt^** 
^tc, ^ <7)^11^I5:(t i60X^-x=&^S t^ffM -t 
^Zti)''Xh:ho ^ii, ?»2 5 ^ffML'tv^^i^Ult, 

1 7 a{Cj!nix.TpM#S#:g 1 7 b ^) W^UiOBlf 

[0 0 7 2] -^mii\:mr~.%i>%itm^<nW:m.-n 

2 ±.\.zm'^^ixfzmm^'&7 ^ > 5 i:m-^i,zMm-r^z 

[0 0 7 3] tfz. ^mmmmAz%^^itmi'<r>mM:fi 

fiizx^x, m2 5<7)mmiu—if±xmmt-t^m'^ 
iz. m2 5<r>mmi,z)3ifiu-^'±L<omiim<'zi: 

■h^X^h^ 

40 [0 0 7 4] ■^^m.MmAZ%i>^±m=f-<D^m.1j 
iiHi3V>T(±, ecK^i«7 ?:?FM-r-5>l^lC. «2 50ft 

^U^t^m-r ^■)5^(r>^'^n^7 (r>^i . m2 
|g:^|fi]coiliij: I) ^j$fe<®fiS;LTv^^<, ^ co^jt:^ii{c i: 

i>ztx^nmiii7 imm.x^i><r>x^ jg2 5<o^H<7> 

pM**#:e 1 7 b75?W--)f5feL{:j: OaftSI-'S C t 

[0 0 7 5] <0«®2 1 ^U— tfTfcASt® 

t LX. *7t*Pt-l^— 9-'*L?:BB#j-r^,^ ttci 19, 
50 aS:K^i*7*Jf^«L-C*> J:v»o coi^U-tnif. «2 
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^^v^j^-^-e^oT^). "!'i/^2<Dl6tel<ol*IS^>tces:S 

«M 7 -C ^> o T ^ Brig ffM-r-l> C t Tb^T- § o 

i-v»:*^*«*-So CcOldir^^tC, 3l1glWSiB2 1 

^ 0IJ X. (±*W)9i- -S. ;t t' L T f> I' - -f * L ^ Att-m 

vl<:OJ:TtCft«l<;0«®2 l;?)^f>l/--»f*L^Att ;0 
■tZ>^%Kt. ^^T.f'^y Yy'--f2 y.f\2<r)^m 
4 tcBfi^ t J: 

[0 0 7 6] 0 2 4 (i, **JiBI|UJ:^|&7t*^<7)§g 

i!c<7)efcSfB«7^ffMi--&o 3!:K«i*7S:COJ:^icB 

figi--2)H(±. Ill 9 tc^^it/;7n--f^-v- hOX-T^ y 
VS 1 1 1 ('!7i/N$rZtt:^|6]tc^tl)) i:;^7"y7°Sl 

[0 0 7 7] :*:fEff^^y^J;olie!cKIIlt7^f^^-r^i 
1 1- J: t) , 1 <^»l#:^t&JU]Sl>'7t«]»fje*li«cSrff^ 

BK-r^-:: i:/4*T-§^o fi&oT. ^ /^ 2 ^ i 19 'J^$ 

^ o 

[0 0 7 8] m2 5Rrfm2 6l±^ ^mmMBi- J: JO 

[0 0 7 9] 112 5 ^#BB-t-?> *^ff^0!lUfflV^ibtt 
^'>j^/^2ali, ■^yr^Tt-h'i:^m^lt. 1 
<0«B3±tcfltg$ix^>:»1^1EM4^*^T*^ nS 
3 3 a t . n S^^^t^S 3 3a ±izmm ^ ittz 

mitm 3 3 b <!: . Site 3 3 b ±tc«§ $ ft/zm 2 

m^m^mTi>i> pa#»#:§3 3 c i:?r«x.-rv^^o 
*^f^15!l(-*J>/^-C. nffi**#:^3 3 a> ffi14)l3 3 40 
b, Sr>*pffl^3J#:S3 3 c{±, ^xiiTGaNirfOII 

T>/^^o *^ff^0ij(iiilt^'>ji/x2 a(±, 0 15 

S.f/'ll 1 6 ? a/t±lB||*feB.^O '!7 i 2 i: |sl#<7) 

[0 0 8 0] ^mm^z a :h^itm^(om^-^-ttr-i±. 

t-f. •t'i^^2 a<7)S®2 1 Ui^X/N'V K7=--7'2 3 
5rftS-?>o -^-LT, .'>j:./n2 a<7)pM#^#:S3 3 clfflW 

^^^-S (iai6#BB) tCj&oT> f&14)B3 3 b «:^tlj 50 
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L-C»«l lcitL^>.^i?il$, t-^t«*,pM¥«f$§3 3 
c;4»«b nffl#S#«3 3 a <0:t4> t -CCOggS; {li^-S J: 0 

ffi1±e3 3 b(C*ffi®3 5 7>'~ffM$n^o *iin3 5 
(i, ©14*3 3 b ^tt^t-2ffiffM^^^, C<7)2S(±5: 

[0 0 8 1] ^v^-C, 2 ScojSm^l'— r^A#tBi: 

ticio^ iknmmi if^^m-r^o ^ttx. co&km 

Jt7 ?rf^fiKL^75^'b«2 5 0ft^:^r|fi]Uao-C»7t;.^.P 
^rSift-r-SC tUJ: t), «1glO|*iffl5i:«JBlf)e*«it5r 

> K-r-7'2 3 $r#lf-rc tllj; 0 . '!7j./n2 a ^©fflf 

3 7 ^r?f^o 

[0 0 8 2] :$:|EB15iltCJ; t)t#<b*T,S4^S*l'— »f^d^ 

3 7 (Cjoi/^-C(±. '^j^/^2 a<7)^|gl C0[*lgr>t;^7fe?-'!R 

^ixfc, mm^^y -f > 5 l-?&o;t:Wif*E*«ltic J: 
^Dif^n-£.o tLX. *lSl75f^8lf^^7'l' > Sicfdo 
S-frg 3 3a iiWm^^'^ -i > 5 iCj&oT^ffif$^x-2>o 

mm ^ ixfz^^mi^ ^ - -fmj- 3 7 ^jt^i- -set § 

-So 

[0 0 8 3] *7t, *ggf^0IJlC<fcO#<btt-2>45:S#:W- 

-fw 3 7 {ci3v>Ti±, mam 3 3 b ?:55-tij-r^ 1 1 ^) 

{l^^Sl (CJtL'tvnm$c0^2 5;«*'>i^N2 a(lfM$ 
ix^CttcioT. na#-*#:JS3 3 a tUmetllcS^ 

^> \y-'^%m.<r>tz)i)<r>^mmz 5 7j*si4s a 3 b 

Mf&^fi^o «2 5 ^ffML'iv^t^-^Uii, 

)S3 3 a(i*Dx.tr?Si1±S3 3 b & i;^" p M4^«fl:^ 3 3 c 

[0 0 8 4] ^^m<r>mmfmRv'mmi,z'o^^ 
[0 0 8 5] ^unmjfm's.v'mmxii. *«<7>*ti|si- 

I±'S i C. Si, Z n O, A 1 N, RlTG a A s ^ t'^ 

?/nM4iS«JS<^#5^t LTG aNtfflv^TV^-5;5^ ^ 
tim^M-*), ^x.lfG a A lAs, GaAlAsP, G 
a A 1 I nP'5ri:*<OIII-Vi^'fb^ii»=Srfflv»4c:i:7>*-C 

[0 0 8 6] if.:, iii-v;^fl:-&-t»<o^;&»T-'{)t?yx.if 
I nx A 1 yG ai-x-YN (X^O, Y^O, X + Y^ 
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1) X-^^ixi>i.nf£mm}^.\\\-Ym\L'^^ (Ca 
StKM^b^mi 1 1 - VMb^^(i. G a A s i:'{cJt'< 

[0 0 8 7] tfz. ±immmmRi>'mmmiziin^^ 

ri> X^^o m2 7 (a) - (c) (±. ±KL/^*lifefm". 

—miW:irmr'^i>o *-f^ 02 7 (a) izm^tl^X 
niz. '^i'^2<OpM4i€#:e 1 7 bffl!l<0[Bt;7^--7'2 

4 ?:i,S;£.o -e-LT, 112 7 (b) J: ^ IC, * 

*o CCOt^. '!7i>'^2(i«M2 lilj7!if±|6H/^Tii»). 
02 7 (b) (i|||?^t(±±TiS[<?5|lU:^oTV»^o 

02 7 (c) (C^^n-B i T (1, •7--7'2 4^^* 
<oa®2 1 Kx-7'2 3 ^SiS 

-2) o 

[0 0 8 8] l6«*«JtKW3!Ev^i&-^lzli, »^«:^Bf-r 

:^J^I,Zi^'7 y i'i^m^-^^ZtizXi). ^m*^h</)i3 
Sr£>5li:-<t-r'f y Vtc^J-Kfr C t ^>#I, t ^ 

o 

[0 0 8 9] Sfc. ±lB«iSff^@.SO'*Jti<^Jt;(±. 

i6«icae$itTv>^o i^^^i^mtLxiiziiimiz 

-e» 2 n ST-* o T <> J: v>„ 

[0 0 9 0] if^. ±tmmfmxii. wm^.^Mm.:^^ 

MWL^fitz':; :z./sii^W{-t;hfzi!t>l,z^ ji^x/o Kf-- 
EBf -r I- fix ttJilWl- i>m^i£-f-^ y^i^ y v Sr«<o^iE 

[0 0 9 1] 



(11) i^Bg2 003-338468 

20 

Kz>zt\zi.v) ^ msL^\znm^Ktz\\\-vm.it^^ 

[0M<7)ffi#4-Si^] 

[01] l---¥*Dlf cO^^gl(7)T110t:-*^o 

[0 2] 01 tZ^-t^^g<7)ll-ll^lcao/iifffi0T-* 

o 

[0 3] i'-mi-^<r>w&(r>w-mmx^^o 

[0 4] 0 3iz3^i-g6igoiv-iv||ic?&o7tBfli0T-* 

[0 5] 0 3 {Z7Fl-*^<OV-V||(C?&o;iBfffi0-e* 
20 4o 

[0 6] mm^iy-tzmw.<r>w-mmx'hi>o 

[0 7 ] 3|5:^i4fJ.^.-effl>/^^ U'-^ftnx^ftcJoit-j)® 

yx'i)i>o 

[0 8] ^*ifeff^^-<:-fliv^^i^--4ftipi:^a<7)isii® 

[0 9 1 **ifef^j^.Tffl«.^<5. u--)fSni:^ft<o»2 xfi 
u *j ft ^ *«<r) Bif M0 T- * o 
[0 1 0] *|fc*feff^i^-efflv^;5.u— »fi)px:^r&<^^3x 

[011] :^m.m.fmxm^^^v-^miL-^m<r>mAT. 

e{ciJlt'5)*«OBfW0-C*-l)o 
[0 1 2 1 :*:*ifeff^@.T-fflv>-S U-Hf j!)DX:^?ilcJ: 0 «I 
if ? n -> >; 3 > -t? ^ ^ N CO -«p tc is tt * Bf ffi «r « 

L/i0T-*^o 

[013] :$:|lifeff^.^.T-fflv^^l.--)fi)px:^Stc±5lt-& 
[014] l'--tf}jnX^fic7)«B&«fig[lT-*-&o 

40 [015] ^*ifeff:JBi^«^lfe7fc«i^<o^it:^ffiujav^ 

[01 6] 01 5 U^?tL/c'5i/'NCO^®0-e*^o 
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